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ABSTRACT 
 
This thesis focuses on the relationship between art, science, and technology. The association 
about how technology or science influences art and how art impacts technology and science. The 
literature review discovered the recent development of the STEAM program, how people 
understood the connection among the three and how the authors and public realized the need and 
importance of it. To find the possible chance that public knew the secure connection and the 
variety of truths about how people from different fields of knowledge think about the 
relationship, there are two focus group interviews and two individual interviews covered in the 
content. For the two focus group interviews, one of them gathered students from University of 
Pennsylvania’s mechanical engineering major and Drexel University’s biomedical engineering, 
and the other one found students from University of Pennsylvania and Ohio State University’s 
architecture design. For the two individual interviews, a student from School of Visual Arts, and a 
student from Arizona State University joined the interview. Both shared their thoughts about 
science and how art and design can help science to achieve the result. The two focus groups 
provided the results from science, technology, and design professionals, and the two individual 
interviews provided the outcome of how the specialists from the art field thought about science 
and technology. To verify the hypothesis, I sent out a survey via WeChat. The result came from 
368 people who come from different countries and different majors, and it also provided the 
reaction from the public.  
 
Briefly, the thesis verified and strengthened the findings in the existing literature about the solid 
relationship between art, science and technology and the necessarily of the “STEAM” program.  
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CHAPTER I: INTRODUCTION 
 
In 2015, Professor John Maeda, the former president of the Rhode Island School of Design, 
brought the developing “STEM” to “STEAM” idea to the public again. Moreover, that year, he 
combined art, design, technology and science together and created a new concept which was “art 
is the concept and design is the process; science is the concept and technology is the process.”  
Here is the introduction of the STEAM program: “STEAM is designed to integrate STEM 
subjects and the art of design in the classroom. These programs aim to tach students to think 
critically and have an engineering or design approach towards real-world problems while building 
on their mathematics and science base” (STEAMEDU, unknown). Basically, the STEAM 
program adds arts to STEM curriculum by drawing on design principles and encouraging creative 
solutions. The program STEM is promoted by the US Department of Education and it is a 
curriculum based on the idea of educating students in four specific disciplines – science, 
technology, engineering and mathematics. The STEM program provides many benefits and 
opportunities for students. For international students, the biggest STEM benefit is the OPT 
extension. OPT is the abbreviation of Optional Practical Training, and this is the requirement for 
every international student to get H1b visa. H1b visa is designed to be used for foreign workers in 
“specialty occupations,” which require the theoretical and practical application of a body of 
highly specialized knowledge in a field of human endeavor. Moreover, every international student 
who is hired should prepare a petition to apply for an H1b visa. Once the number of the 
applications is over 85,000, the H1b lottery will process. H1b lottery is a random selection; each 
petition will tag with a number and use that to run the random algorithm.  
 
According to SGM Law Group the immigration law firm, there is an astounding 233,000 petitions 
received from the beginning of the season for the fiscal year 2015-16, and under the regular cap is 
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65,000 petitions selected in addition to 20,000 for the advanced degree exemption. Therefore, 
more than half of students who earned at least bachelor degree were forced to quit their jobs and 
left the US after the lottery. Program STEM allows students who majored in science, technology, 
engineering, and math to participate twice in the STEM OPT extension. Moreover, for the 
students who majored in other majors, the OPT duration is 12 months which means STEM 
students eligible enter the H1b lottery three times and the other students only have one chance. 
Once the STEAM program becomes true, it will allow the arts international students to have more 
time to solve the H1b visa issue. 
 
 STEM program brought many benefits to students, not only extending the OPT length from 12 
months to 3 years for international students, but also provided more education opportunities and 
job positions for the students in the US. The strategic plans for STEM included the new and 
repurposed funds to increase the impact of federal investments in five STEM areas, such as 
general education for STEM and youth engagement for STEM. (US Department of Education, 
2016) Funding is the keyword in arts and culture industry; once we can clearly figure out the 
relationship between art, science, and technology, probably the art issue of financing will be 
easily solved. Moreover, the exposure relationship will also accelerate the process of the STEAM 
program.  
 
To sum up, STEAM is a new education concept which is a similar but different idea than STEM. 
The similarity is that it keeps all STEM contents and theory, and the difference is that it adds art 
in STEM. The newest update STEAM’s mission is making the country, its leader, and the funding 
agencies aware that arts are not just a nice thing to have in the education system, but rather they 
are an essential national propriety to the future of the US in this rapidly changing global economy 
(STEAM not STEM, 2015). 
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Purpose of Study 
As an international student who is not majoring in STEM program fields and only allow retain 
OPT status for 1 year, I am curious about the progress of STEAM. Once the program is approved, 
probably the STEAM students will have the same benefit as STEM students right now. As an arts 
administration student, I care about the possibility of STEAM. Because the success of the 
STEAM program probably will win over more funds for arts education and arts organization, and 
encourage the public to pay more attention to the art field.  
 
Research Questions 
1. People are already aware of the relationship between arts, science and technology. How 
deep and strong is the awareness? How strong is the relationship? 
2. How do science and technology professionals think about art? How important do they 
think art is? How many times does art help or inspire them during their research time?  
3. How do the architecture professionals understand the connection between art, science and 
technology?  
4. How do art students think about science and technology? Do they think science truly 
influences the development of art? 
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CHAPTER II: REVIEW OF LITERATURE 
 
The research documents are exhibited by three sections: the rise of STEM, the current 
development of STEAM, and the relationship between arts, technology and science. The existing 
literature showed the history of STEM and the benefits STEM offered to the society; the progress 
of the STEAM program which experienced the same difficulties likes the STEM program 
underwent in its initial stage; and one of the biggest challenge for the STEAM program which 
mentioned in “STEM vs. STEAM: Do the Arts Belong?”: how to fit the arts into STEM program 
and how arts associate with STEM fields (Jolly,2014). And all the present data about the potential 
connection gathered through interviews and surveys will be in the findings section.  
 
Rise of STEM 
STEM was funded in 1998 at the University of Massachusetts Amherst and was fist called as 
STEMTEC, and then the NSF director Rita Colwell suggested the change from the older acronym 
to STEM. Here is the general background about the STEM program from Federal Stem 
Education Program: Hearings Before the Subcommittee on Research and Science Education 
Committee on Science and Technology: “A multitude of studies over the past twenty years have 
documented the downward slide of American students’ proficiency and participation in science, 
technology, engineering and mathematics (STEM) fields. In October 2005, the National 
Academies released the report, Rising Above the Gathering Storm: Energizing and Employing 
America for a Brighter Economic Future, which warned that ‘the scientific and technological 
building blocks critical to our economic leadership are eroding at a time when many other nations 
are gathering strength.’ The authoring committee deemed the highest priority action to be vast 
improvement of science and mathematics education to increase the number of students interested 
in and prepared for entering careers in STEM fields” (US Government Printing Office, 2007). 
	
	 	
7	
	
The reason to create the STEM program is that there are many needs in science education, and 
many possible approaches to improving that situation 10 years before. Like all of program, STEM 
has challenged by many questions from the authorities and the society during the initial phase. 
Federal Stem Education Program: Hearings Before the Subcommittee on Research and Science 
Education Committee on Science and Technology had listed the general questions, and they were: 
What are the experiences of educator in finding and leveraging resources for STEM education 
and what challenges have they encountered? What do educators perceive to be successful STEM 
education program? How well do the federal R&D mission agencies develop evaluation methods 
to determine the effectiveness of informal STEM education programs? (US Government Printing 
Office, 2007) Also the author Morella has posted his thought about the challenge of STEM in 
2012, in his opinion the stigma about STEM is that those fields are too difficult and are only for 
geeks and nerds (Morella, 2012). However, 10 years after, STEM became the key portion of the 
public education agenda in the United State and perfectly solved the professionals gap in STEM 
fields. Like Randle showed the results this year in his article “STEM enrollment soars at UNCA 
as humanities and arts decline”: “A 2011 report from the U.S. Department of Commerce states 
science, technology, engineering and math occupations, known collectively as STEM, anticipate 
growth at a rate which will nearly double that of all non-STEM related fields by the year 2018. 
The report also found employees working in STEM fields earn on average 26 percent more than 
non-STEM workers” (Randle, 2017). Moreover, the acronym has been widely used in the 
immigration debate regarding access to United State work visa for immigrants who are skilled in 
STEM fields. The National Law Review had listed the specific benefit which the STEM program 
brought to the international students: “Under the OPT program, international students who 
graduate from colleges and universities in the United States are able to remain in the country and 
receive training through work experience for up to 12 months. Students who graduate from a 
designated STEM degree program can remain for an additional 17 months on an OPT STEM 
extension” (Roeper, 2012).  Because of the rapid growth of STEM fields’ needs and the well 
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development of the program, US Department of Education posted the newest plan of the STEM 
program which includes improving STEM instruction in preschool through 12th grade, increasing 
and sustaining public and youth engagement with STEM, and improving the STEM experience 
for undergraduate students (US Department of Education, 2017).  
 
The Progress of the STEAM Program 
The STEAM program was developed in 2006 by Georgette Yakman, and the program is a new 
framework of subjects which has been evolving to support a new educational theory based on 
STEM education. Moreover, Rhode Island School of Design (RISD) launched the STEAM Map 
in 2014 to support the STEAM program. The innovative mapping tool visualized STEAM 
activity worldwide to enable advocates, practitioners and followers of this movement to connect 
with each other and share best practices. The official website of STEAM defined the program 
likes this: “In this climate of economic uncertainty, America is once again turning to innovation 
as the way to ensure a prosperous future. Yet innovation remains tightly coupled with Science, 
Technology, Engineering and Math – the STEM subjects. Art and design are poised to transform 
our economy in the 21st century just as science and technology did in the last century. We need to 
add Art and Design to the equation, to transform STEM into STEAM (steamtosteam.org, 
unkown). Also, the objectives of the STEAM program are to transform research policy to place 
art and design at the center of STEM, to encourage integration of art and design in K-20 
education, to influence employer to hire artists and designers to drive innovation. Even though the 
STEAM program will bring many benefits to students and the society, currently there are many 
doubts and challenges around the new program like STEM in its initial stage. Since the STEAM 
program is the extension of STEM, there are many debates between them. And most of topics are 
about which is better and does STEM necessary to expand its fields to arts area.  From the debate 
“STEM vs STEAM: What’s Better”, the author summarized the different opinions between 
STEM supporters and STEAM supporters: “STEM supporters argue that there should be a 
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separation between the arts and the sciences to prevent anything from taking away from the core 
focus of science, technology, engineering, and math. This perspective is partly fueled by the fear 
of the United States lacking the essential skills needed to be on par with the rest of the developing 
nations. STEAM supporters argue that it’s not about spending less time on the core subjects and 
more time on the arts, but rather incorporating the arts into the core STEM subjects and filling in 
the gaps” (Cox, unknown). The article “STEM vs STEAM: Why the ‘A’ Makes a Difference” 
pointed a question is that does the “A” really have a place and supported some science 
professionals who thought arts should not add into STEM (Staff, 2015). Even though the 
difficulties still exist, the STEAM program makes a big improvement during these years. The 
program will hold its first international/US conference stand in March 2017, which is powered by 
the International Technology and Engineering Educators Association’s 79th annual conference 
and STEAMedu.com. The strand will introduce how Technology/Engineering/STEM can provide 
the “what and how” to the contextual “who and why” of the fields of the Arts (Unknown, 2017). 
Not only the conference, but also some schools had already adopted STEAM education in the 
classroom. The author Callahan shared the information in “Brazoria County Students Gaining 
STEAM”: “In Angleton ISD, Payne and music teacher Juli Salzman are spearheading efforts to 
transition Northside Elementary School into the area’s first STEAM academy by August” 
(Callahan, 2017). 
 
 
How arts associate with technology and science? 
The question has answers by many articles like “From STEAM to STEAM: Science and Art Go 
Hand-in-Hand”: “This synergy was embodied in great thinkers like the legendary Leonardo Da 
Vinci and the renowned Chinese polymath Su Song. One of Carl Jung's mythological archetypes 
was the artist-scientist, which represents builders, inventors, and dreamers” (Ross, 2012). Also, at 
TED 2002, Mae Jemison, a doctor, dancer, and the first African American women in space, said, 
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“The difference between science and the arts is not that they are different sides of the same 
coin… or even different parts of the same continuum, but rather, they are manifestations of the 
same thing. The arts and sciences are avatars of human creativity” (Jemison, 2002). It seems like 
the question has a clearly answer about the association between arts and science or arts and the 
STEM fields, but there are still many people challenged the relationship and that is the biggest 
issue the STEAM program is faced. Brian Dunning, a professional writer who focuses on 
scientific skepticism, has talked in “STEM vs STEAM: Why the ‘A’ Makes a Difference” that he 
thought the importance of art does not lie in any association with STEM, also he listed a few 
reasons to support his opinion such as the need for STEM workers far outweighs the need for 
professional artists (Staff, 2015). To answers the question about the relationship between arts, 
science, and technology, I found some resources about the collaboration among the three.  
The most obvious example was the movie because the film was the art form which was created 
by technique. Like the author mentioned in Film History: An Introduction, the first movie 
invented by the revolution of the camera: “Early movie cameras were fastened to the head of their 
tripod with only simple leveling devices provided. These cameras were thus effectively fixed 
during the shot, and hence the first camera movements were the result of mounting a camera on a 
moving vehicle. The Lumière brothers shot a scene from the back of a train in 1896”. (Thompson, 
1994) Also, there is a type of movie that 100 percent relies on techniques: that is an animated 
movie which has no actor or actress to perform on screen. Moreover, the birth of animated 
movies is a result of technique development. Here we have evidence from Pixar studio, one of the 
most famous computer animation film studios in the world. The example talked about Toy Story, 
the first feature-length film created using computer animation, but beyond the novelty of CG 
animation. From here, we have clear evidence pointing to how technologies inspired art from 
Snow White, the first animated, movie to Toy Story, the first computer animated movie. (Cook, 
2005) Technology is a tool for art because it changed the surface of art, and the inner core of art 
is still the creators’ and artists’ idea.  After the comprehensive view of the movie, it clearly 
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clarified how science and technology influenced art. Now the role will reverse, and we will 
discuss how art impacts science. Even though artists and scientists serve in different fields, both 
of their works engage in creativity. David Jones wrote a book focused on the progress of 
scientists designing and performing the experiment, and he said: “creativity include practitioner 
of the arts – writers, poets, composers, and other celebrated creators. For scientists, if a rational 
solution exists, you apply it. However, suppose there is no rational solution, then to solve the 
problem you must be creative like a painter to paint, a sculptor to sculpt” (Jones, 2012). Also 
from Leonardo Music Journal, there is an article called “Artists and Scientists: Open and Hidden 
Connections” directly pointed out the relationship. It mentioned that a modern painter’s studio 
and a physicist’s laboratory hide several analogies, such as the model used in scientists’ 
laboratory contains lines and color, and the progress of arranging the pattern like a painter making 
a painting. (Careri, 2008) Up to now, it’s hard to find the arts’ influences on science, unlike 
technology’s impact on art -- that is unequivocal. Arts affects scientists’ fundamental ideas, such 
as the way to design an experiment or some clear inspiration from arts. Like Kent Eschenberg 
wrote in “Scientist as Artist: The Role of Imagination,” the author suggests that the scientists’ 
ability to imagine new realities is correlated with what are traditional but are nonscientific skills, 
such as the skills associated with art, music, and literature. (Eschenberg, 2006) Also, there is a 
collaboration between scientists and artists in the UK introduced in “The Self of the Scientist, 
Material for the Artist.” The material illustrated the way that distinctions between aesthetic value 
and utility value emerged during the interaction of the participants. Also, it outlines how 
conceptual positions about the different value of art and of science shaped their collaborative 
practice. (Leach, 2011) The collaboration not only happened in the UK, in 2005, but the two 
groups also gathered at NYU during the Big Picture Summit, a conference organized by 
artist/photographer Clifford Ross and the Interactive Telecommunications Program at Tisch 
School of the Arts. From the conference, artists and scientists shared a mutual interest in 
developing a photographic system capable of capturing and displaying a gigapixel of visual 
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information. For the same goal, the artists and scientists sat together to make a program (JOM, 
2005). Therefore, the reason of why art impact on science is because of the similarity between 
them. June Wayne used the DNA example to imply that both art and science were creative ways 
of understanding the world and representing what we know. They showed us how to search life 
for meaning; how to analyze our perceptions, experiences, and creations; and how people could 
barely make sense of the world without their two unique forms of knowledge. It likens the two 
strands of genetic material twisted into the double helix of DNA with arts, and science born to be 
tied together. (Wayne, 1996) So in “Artists and Scientists: More Alike Than Different” the author 
John Maeda pointed out that in DaVinci’s time expertise in art and science had not yet matured to 
the polarized state in which they exist today, and they coexisted naturally. (Maeda, 2013)  
Current cooperation between art, technology, and science there is a conference called 
Leonardo/ISAST mentioned in the Leonardo Music Journal which held and organized events to 
gather artists and scientists together to find the intersections between themselves. (Spector, 2013) 
Also, Google Engineering Director Steve Vinter presented on the relationship between arts and 
technology and how it impacts education in “STEAM: Rocket Fuel for the Innovation Economy” 
in 2017, “I believe teaching art in a way that allows students to convey meaningful information is 
going to increase the amount of learning that students do and the eagerness with which people 
approach education. Technological advances in photography, animation and special effects — to 
name a few — shine a light on the importance design has for product development” (Camero, 
2017). 
 
 
 
 
 
 
 
 
 
 
	
	 	
13	
	
CHAPTER III: Findings 
 
Focus Group Interview 1: with science and technology students  
The focus group was composed of 6 students from the University of Pennsylvania mechanical 
engineering major, 3 students from Drexel University’s biomedical engineering major and 1 
student from Ohio State University’s theoretical physics major. All the students answered the 
questions and only 5 students were willing to share more details of their personal experiences 
with me, I will only show their names in the findings section. Moreover, here are the names: 
Yulun Tong (UPenn), Haozhong Huang (UPenn), Cunhao Jiang (UPenn), Huiyan Yu (Drexel), 
Purong Liu (OSU). Most of the students had art experiences when they were children, like 
studying the piano and violin, and drawing and painting. Haozhong Huang mentioned he has 10 
years’ piano study experience since he was 5 years old. When I asked him how his musical 
experiences influenced his life, he gave me the answer showed below: “the experience to me just 
an addition of my life, it established my classical music taste, but has no influence on my 
academic life.” However, Huiyan Yu, the student from Drexel University’s biomechanical 
engineering program who also has more than 10 years’ musical experience expressed that she 
thought the music study made her preciseness and self-discipline stronger, and the two good 
qualities help her to achieve more success in an experiment.  
Yulun Tong, a rock lover who spent much time on rock music, told me he can listen to rock 
music all day and can’t live without it. He also shared his normal life about music and study with 
me. “I listen to music all day, especially rock music; I can talk to you forever. I do listen to music 
when I work in the laboratory, and I used to listen to music when I designed an experiment 
because it stimulates my brain and brings many inspirations to me. However, I never listen to 
music when I do the experiment because the music is too loud and distracts my concentration.”  
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For STEAM, this was the first time any of them heard about the program, and I received two 
answers from totally opposite sides. Haozhong Huang thought it is an excellent idea because it 
will bring more education opportunities for the public and he mentioned it is a great thing to share 
the priority with others. He also emphasized, “I know students from STEM programs like us have 
more opportunities to find a job and for the international student, more companies willing to 
sponsor us to apply for H1b. However, for the students who study fine art or other majors than 
STEM, it is way hard to find a job to reach the H1b lottery requirements. I do not think sharing 
the priority will let us lose the chance.” However, Purong Liu and most of the students from the 
focus group hold a different view. They believe that a number of opportunities are equal even 
though arts majors are very different from their major, if more people join the program, the 
opportunities will be diluted.  
Cunhao Jiang thought collaborating with artists is an interesting experiment to study how two 
groups of people with entirely different thinking modes work together. Moreover, the result will 
be significant if the experiment is a success because it will change the traditional laboratory 
mode. However, he underlined that he was just pleased to attend the experiment, and he will not 
choose a job to collaborate with artists. Yulun Tong agreed with Jiang, he thought to collaborate 
with artists is a nice way to let the artists serve or help them and it is not fair to the artists.  
For the similarity between designing an experiment and composing music or creating a painting, 
Huiyan Yu shared lots of her opinions. “Because for each discipline, the process highly needs 
precise steps to achieve the perfect result, there are many similarities existing. When I design my 
experiment, I will make a hypothesis then write procedures to verify. Even though I have no 
experience with writing music, I think it is not exactly same, but similar to each other.”  
When the group discussed how technology influenced art, all of them agreed with the view. 
Cunhao Jiang expressed that he was happy to see technology help the artists to create more and 
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more beautiful things for the public. Also, he told me most of the technology, not originally 
created for art, but artists are such a creative group to use a variety materials and technologies to 
create.   
 
Individual Interview with Art Students 1 
Xiyao Zhao is a graduate student at the School of Visual Arts and majored in 3D design. She told 
me she spends a lot of time dealing with high-tech and software to complete her homework. “I 
cannot finish my homework without these tools if I cannot get all of them I need to use the 
traditional way to complete my project and it will take me forever.” She mentioned she’s thankful 
for all of the innovations, even though that software still too complex to use, it was way much 
easier than using paper and pencil to do her homework.  
For the relationship between art, science, and technology, Zhao emphasized that she thinks there 
is a strong connection among the three. “For the art students like me, I deal with the technology 
all day even though I am an art student. For science, I do not have enough knowledge in the field, 
but I think every project design process will share similar procedures such as set hypothesis and 
write steps. Since the proceedings look similar, there should be thousands of hidden connections 
between them. Also, for the biology and chemistry structure, it looks the same as the design 
model.”  
Zhao heard about the STEAM program from the interview like the technology and science focus 
group, but Zhao has entirely different views than the last focus group. She thinks art students 
have the more intense need for the OPT extension than the STEM students. “They can more 
easily find a job and reach the H1b salary line, not like us, we need more and more time to find a 
job compared to them. Opportunities and priority should provide for the people who struggle and 
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need the benefit.” Therefore, Zhao expresses attention highly on STEAM and scored the 
necessity of STEAM as 10.  
For the collaboration with scientists, Zhao expressed the same opinion as the technology and 
science focus group. She is willing to cooperate with scientists because she is curious about the 
result, but she is not sure she can work with scientists well because of the different thinking 
modes. For the question about how she thinks art can inspire science, she answered that art’s 
influence is more like a spiritual influence which can’t be seen, touched and use a word to 
describe. However, it does exist in the atmosphere surrounding the earth; people cannot realize 
the atmosphere but it’s always been there as long o as the earth. 
 
Individual Interview with Art Student 2 
Yajing Zhou is an undergraduate student at Arizona State University who majored in percussion 
music. Like Zhao she also thinks she cannot complete her homework without technology and 
software. “If all the software was deleted, I would have no idea how to finish my homework. In 
today’s music development, the creation process cannot be completed without those technologies.”  
Zhou highly agreed that there is a solid relationship between art, science, and technology. “I 
know there is a major called music therapy which uses music as a therapeutic tool to heal the 
person with various psychological disorders. When we think about a relationship, we always 
focus on how the two things impact each other; I do not mind music as a tool used by the scientist. 
It still can be an existing relationship.” Zhou also emphasized that when she was doing her 
project, she used technology as a tool to complete the project, and the movie innovation also uses 
technology to innovate the film.  
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When I mentioned STEAM, Zhou indicated that she knew about the program for a while and 
followed the up-to-date information about STEAM. She said she is excited someone announced 
the plan not only the program would bring more opportunities for art students like her, but also 
she’d be happy to see the public realize the importance of art, even though it is just a few groups 
of people compared to the whole society, it’s better than nothing. She also scored the necessity of 
STEAM as 10 like Zhao.  
For the question about collaboration with scientists, Zhou offered a different answer than the 
others and she is the only one who does not treat the idea as an experiment. “I mentioned music 
therapy before, I would like to work with scientists, not only am I curious about their thinking 
mode, but also I am pleased to inspire them by my music. I am happy to see my work can help 
more people especially for the people who will promote the world’s development.” 
 
Focus Group Interview 1: with architecture design students 
The focus group gathered 10 architecture design students, and they are from University of 
Pennsylvania, Ohio State University, and Arizona State University. All the students from the 
group answered the questions, and 4 of them shared much detail with me, and they are Siteng Xu, 
Yumeng Chen, Zehua Qi and Shao Tang.  
The first of question is about do they think architecture is a combination of arts and technology, 
and all the students gave me positive feedback. They introduced that they need technological 
tools to finish their projects and they need to find the inspiration from art, so they think 
architecture design is a perfect combination of technology and art. Also, all the students think 
architecture design in between art and technology, but most of them cannot ensure it is the 
midpoint on the road from art to technology. Siteng Xu answered: “I cannot say our major is the 
midpoint, it is too specific. Also, I think the point varies by everyone and each project. Some of 
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the projects require more technology support, at this time the position deviates to technology; 
some of the projects heavily rely on designers’ ideas, and the point inclines to art this time.”  
In this group, 6 of them have heard of STEAM before, and 4 of them never heard of STEAM. 
Yumeng Chen shared a similar opinion like Haozhong Huang from the technology and science 
focus group; she indicated that she scored the need for STEAM as 10 since she is an international 
student and architecture design is a non-STEM major. Moreover, she emphasized that even if her 
major cannot fall into the STEAM program, she still insists on the need for STEAM as 10, 
because art students need more opportunities and time to find a job, and the employment situation 
right now for art student is too tough.  
The question “what kind of connection would you describe in the relationship between art, 
science, and technology?” obtained different answers than the three interviews before. Zehua Qi 
thinks technology is a tool that serves his ideas, and his idea originated from art. In his view, 
technology helps art innovation. Moreover, for science, Qi thinks they share the same level in the 
different fields, and it can be an analogy with technology and design. Shao Tang also shared his 
opinion on the question, “Technology like a media which can bring my idea from my brain to the 
world, and art like Qi said, we’re inspired by art. To simplify the relationship is that art is the 
source, and technology is the development. However, for science, art is similar to science. Art 
focuses on the spiritual and science focuses on theory, which are both sources of the world.”    
Survey Findings 
Here are four pie charts to illustrate the basic information gathered from the survey: 
From the age group, there are half of participants come from the age group 23 to 25. (see Figure 1)  
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From the occupation group, there are more than 80 percentage of participants are students, and 
the rest of the participants work in different industries. (see Figure 2) 
 
To analysis the demand of the STEAM program, I created a pie chart about the result of the 
strength score. (see Figure 3) 
Figure 1: Age Group of Participants 
(n=368)
18-22 23-25 26-30
Figure 2: Occupation of Participants 
(n=368)
Students non-Students
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To illustrate how the public face the relationship between art, science, and technology. Here is the 
chart about the result from this survey. (see Figure 4) 
 
 
To sum up the survey data, totally there are 700 surveys sent out via Chinese SNS WeChat, and 
there were 368 people who participated in the polls. Most of the participants came from the age 
group of 23-25 and most of them came from China and study aboard in several countries, 
predominantly in the United States. In the results of the occupation group, students are, of course, 
the main force which occupied 87% of the total. Moreover, most of them never heard of STEAM 
Figure 3: The Results of Participants' 
Strength Score (n=368)
Score0-2 Score3-4 Score5-6
Score7-8 Score9-10
Figure 4: Relationship Between Art, 
Science, and Technology (n=368) 
Yes Possible No
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program before and less than half of the students are eligible for STEM. Moreover, the Strength 
score for the necessity of STEAM program, 45% of the people choose scores of 4-5, and 25% of 
the people score below 4. Because the survey group contains less than half STEM students, the 
percentage of people scoring higher than 7 is 5% greater than the people scoring lower than 4. 
However, there is no significant difference. Moreover, the last questions involve the relationship 
between art, technology, and science. 75% the people think there probably is a relationship 
among the three, and the people who answered “No” shared the same percentage of the people 
who answered “Yes.” Based on the data, the results can conclude most of the students are not 
sure if there is a clear connection between art, technology, and science. Moreover, only a few 
students distinctly define the existing relationship, and these two groups shared equal proportions 
in this survey.  
 
Methodology 
 
The research extends the existing literature through focus group interviews, individual interviews, 
and a survey. Those self-obtained sources provided the significant evidence about how the people 
in different professional fields think about the relationship between art, science and technology 
and what the students think about the necessity of the STEAM program. See Appendices 1 – 4 for 
the interview questions and survey instrument. 
To discover the direct connection, I organized a focus group interview which gathered 10 
students from mechanical engineering, biomedical engineering, and theoretical physics. They are 
all my friends or friends’ friends who willing to help me and interest in the topic. To use students 
instead of professionals, because students are the direct beneficiaries from either the STEM 
program or the STEAM programs. And most of them are from China, which means my 
interviews based on the international students’ opinions. The interview focused on engineering 
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and science students providing me with the information about what STEM students or what 
technology and science professionals’ attitude is about art and STEAM program. Also, I held two 
individual interviews which mainly focused on art students’ opinions. These two interviews 
offered me the information from art students, and the interview discovered how the art students 
think about technology and science, what they understand about the connection between art and 
technology and their attitudes about the STEAM program and current STEM program policy. 
Because the interview results from the STEM students focus group are highly focus on their 
personal benefits, to enrich my study by bringing different angles I created another focus group 
interview which gathered 10 architecture design students from two different schools. Architecture 
design is a perfect combination of art and technology, hence, if the architecture designers 
recognized the connection between art, science, and technology, we are at the mid-point of the 
road that let the public realize there is a firm connection among the three.  
To emphasize my hypothesis, I sent out more than 700 surveys via WeChat (a cross-platform 
messaging application) to research the public attitude about the connection between art, science, 
and technology and their attitude about STEAM. The surveys are send out by me and my friends 
and reached out more than 700 international students cross the nation. Even though some of 
participants already worked for 1-2 years, they all used to be international students. Because of 
the special characteristics of the group, all my participants are familiar with STEM and H1b visa 
progress. Finally, I received 368 surveys back with writing answers. 
 
 
Limitations of the Study  
Most of the participants are graduate students who study in the United States and know the STEM 
and H1b process well. Their answers based on their knowledge and their benefit, so the results 
from STEM students and non-STEM students will be entirely different. This study only includes 
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four American students which means I did not collect enough information about the people with 
diverse backgrounds. Also, the study is limited in graduate student level. 
 
Since I only did one focus group interview with 10 STEM students, their point of view cannot 
represent the whole society of even all the Chinese students who study aboard. Also, the focus 
group members consist of University of Pennsylvania mechanical engineering students and 
Drexel University biomedical engineering students and only one Ohio State University theoretical 
physics student. The most students are from the group of engineering majors; even though they 
answered all questions and discussed and shared their opinion about art, science, and technology, 
they are not from science and technical field.     
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CHAPTER IV: Conclusion 
 
The research tried to find the need for STEAM program through verifying the relationship 
between art, technology, and science instead of emphasizing the importance of the arts and help 
the progress of STEAM development. STEAM is the program which fights for more 
opportunities for the art students either for career opportunities or education opportunities. 
Moreover, the core idea of the program is that letting the public realize art influences our normal 
life day by day, and it shares the same importance as science, technology, engineering and math 
which comprise the STEM program. The research extended the content from existing literature to 
the students around us, and they are from STEM majors and non-STEM majors. By 
understanding the true thought of how people think about STEAM, and how people face the 
relationship between the arts, technology, and science, I can enrich my findings from existing 
literature to normal life. The information provides us with a clue of the direction of where the 
development of STEAM is going.  
How technology influences art, the question has an explicit answer from existing literature, and 
there are many examples to prove the influence. However, students from the interview opened a 
new version of the question. Most of the time people think about the technical influence of art; 
people believe that new technology creates new types of art. However, we can change the 
thinking mode as artists use technology as a tool to create art. While new art forms are usually 
thought of as being a result of technology, art itself does not exist as a technology and scientific 
extension. 
How does art impact technology and science? Even though the existing literature has not exposed 
many clues for the questions, the study on the issue is much less than the question: “How does 
technology influence art.” From my interviews and the survey, the students majoring in 
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technology and science, or STEM students, hardly ever recognized the importance of the question. 
Moreover, there are 75% of people who chose “possible” as the answer to the question: “What is 
the relationship between art, technology, and science?” The phenomenon means the awareness of 
the public about the connection among the three is weak. However, the answer from the art and 
architecture design students were different; they were more focused on the people’s thinking 
mode changed by art more than the professional results made by the arts.  
In a nutshell, the relationship between art, technology, and science is still hidden, and only a few 
art and design students recognize the relationship. Most of the students, especially the students 
from STEM program, have never thought about the connection. To compare with the result of the 
necessity for STEAM, the need for STEAM demanded by most people, the ratio is much higher 
than the proportion of individuals who recognize the relationship between art, technology, and 
science. The reason for the difference may cause a conflict between the individual needs and the 
public needs. 
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APPENDIX 1 
The fixed questions for STEM students focus group interview: 
1. Do you have any art background? Such as learning an instrument or attending a painting 
class.  
2. How often you get in touch with art? Such as the frequency of listening to music, 
drawing a sketch.  
3. Do you think art is important to your life and do you think art impacts your life? 
4. From some authorized article, I found that many authors think there is a strong 
relationship between art and science, how do you think? 
5. You are all from STEM programs, and there is a new concept called STEAM, which 
means adding arts in STEM. Do you think that will be better for education? 
6. If there is a chance to attend a program that collaborates with artists, are you willing to 
attend? Why would you decide to attend? And why not? 
7. From your experiences of designing experiments, is there any inspiration from art? And 
how do you think the similarity between design an experiment and composing music or 
creating a painting? 
8. People always say technology influenced art a lot, such as the invention of movies is 
because of technology. What level of influence do you think technology has had on art? 
9. I totally I agree with that technology influences art, but I also think art has an impact on 
science. Do you agree with me? If not, why? 
 
 
 
	
	 	
	 	
APPENDIX 2 
The fixed questions for arts (non-STEM) students individual interviews: 
1. How often you use technology or software to complete your homework? Do you think 
you can finish the homework without the supplements? 
2. How strongly do you think technology and science influences and develops art? Please 
answer the two separately. 
3. What kind of connection would you describe in the relationship between art, science, and 
technology? If you do think there is a connection between them, how firm you think the 
connection is? 
4. There is a new concept called STEAM, which means adding arts in STEM. Do you think 
that will be better for education? And what kind of benefit do you expect to receive from 
the program? 
5. Describe the need for STEAM from 0-10, 10 is the highest score and 0 is the lowest score, 
which score you draw for your need of STEAM? 
6. From the existing literature, there is a conference and program allowing artists, scientists 
or engineers to cooperate with each other. If there is a similar opportunity offered to you, 
would you be willing to accept? And why? 
7. Do you think art can inspire science? If so, what kind of inspiration do you think art can 
bring to science? If you don’t think so, why? 
 
 
 
 
 
	
	 	
	 	
APPENDIX 3 
 
The fixed questions for architecture design students focus group interview: 
1.  Do you think architecture design is the combination of arts and technology? If so, why? 
If you don’t think so, how do you define architecture design? 
2.  Do you think architecture design is the at the midpoint from art to science? If you don’t 
think so, where would you put architecture design on the road? 
3. How often do you use technology or software to complete your project? Do you think 
you can finish the homework without the supplements? 
4. How often has art inspired your project? If art never inspired you, where would you find 
your ideas mostly? 
5. There is a new concept called STEAM, which means adding arts in STEM. Do you think 
that will be better for education? And what kind of benefit do you expect to receive from 
the program? 
6. Describe the need for STEAM from 0-10, 10 is the highest score and 0 is the lowest score, 
which score would you draw for your need of STEAM? 
7. What kind of connection would you describe in the relationship between art, science, and 
technology? If you do think there is a connection between them, how firm do you think 
the connection is?  
8. Do you think it is necessary to let the public be aware that there is a firm connection 
between art, science, and technology? If you think it is necessary, what kind of public 
benefit do you expect? If you don’t think so, why? 
 
 
 
 
	
	 	
	 	
APPENDIX 4 
 
 
Survey questions: 
1. Your gender and your age?  
2. Where you come from and where are you living? 
3. Your occupation? 
4. Do you know STEM? 
5. Are you eligible for STEM? 
6. Have you heard of STEAM before? 
7. STEAM is an extension of STEM which adds art in STEM, do you think it is necessary?  
8. How strong do you think the connection is between art, science, and technology. 10 is the 
highest and 0 is the lowest. 
9. Do you think there is a connection between art, technology, and science? 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
	 	
	 	
 
 
 
 
 
 
